A loss and recovery of polysomes coincident with the temperaturedependent interruption and resumption of pear fruit (Pyrus communis, L.) senescence establishes a close correlation between the presence of protein-synthesizing machinery and the progression of senescence and ripening.
protein synthesis and loss of polyribosomes observed when slime mold (2) or rye leaves (5) are subjected to unfavorably high temperatures.
The objectives of this study were to determine if changes in polysomal population occur during ripening and if a relationship could be discerned between the presence of polysomes and the temperature-sensitive cessation and reinitiation of the ripening processes.
MATERIALS AND METHODS
Fruit. Preclimacteric Bartlett Upon transfer to 40 C after 4 days at 20 C the respiratory activity nearly quadrupled, but then declined with prolonged storage at that temperature. If held at 40 C for 2 days and then transferred back to 20 C, respiratory activity dropped to a low level, roughly equivalent to the prior preclimacteric minimum, followed thereafter by a rapid rise and progression through an accelerated climacteric pattern. Fruit held for 10 days at 40 C and then transferred to 20 C also exhibited a drop in respiratory activity to below measurable levels followed by signs of recovery. The experiment was terminated on the 12th day by which time the control fruit were soft and ripe. Fruit subjected to an intervening 2 days at 40 C had also ripened. held at the indicated temperature(s) for the specified number of days. The top and bottom profiles representing preclimacteric and postclimacteric fruit, respectively, are in keeping with prior evidence of a gradual loss of polysomes with progressive senescence of pear (11) and fig (15) fruit. A more marked loss of polyribosomes (second profile, Fig. 2 ) was noted 1 day after the fruit were transferred to 40 C. The decrease in polysomes was accompanied by an increase in monosomes. Quantitative estimates suggest that there was no loss of ribosomes per se (mono + poly) and perhaps, even a net gain during the first 4 days at 40 C.
Upon transfer from 40 to 20 C a pronounced recovery in polysomes occurred (third and fourth profile, Fig. 2 ) which continued to levels well beyond those normally present in the control fruit held at normal ripening temperatures. Such an "overshoot" is consistent with the kinetics of biological responses to stress and is analogous to the overshoot in mitochondrial function found after the exposure of pear tissue to uncoupling doses of radiation (17). Even when held for 6 days at 40 C there was a discernible increase in polysomes 8 hr after transfer to 20 C.
The patterns of change in per cent polysomes over the entire period are illustrated in Figure 3 . Although some attempt was made to account for an increase in baseline absorbancy over the length of the sucrose gradient the error inherent in the method favors a higher estimate of polysomes than are truly present. In the context of this limited study the absolute percentage of polysomes is of less consequence than are the trends and changes in percentage accompanying senescence and its modulation by temperature regime.
The data provide a new line of evidence for the presence of protein synthesis and for the dynamic state of the proteinsynthesizing machinery in senescent pear fruit cells. Some specific observations can also be made:
1. A general decrease in polyribosomes indicates a declining rate of protein synthesis especially at and beyond the climacteric peak.
2. The metabolic surge that accompanies the stress of higher temperature can clearly be differentiated from the climacteric. The former is coincident with a dramatic loss of polysomes whereas the latter is preceded by a reassembly of polysomes.
3. The increase in polyribosomes to above normal levels (3rd and 4th traces, Fig. 2 ) which precedes the accelerated but otherwise normal climacteric (Fig. 1) 
